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Abstract 
Children’s physical activity levels have decreased significantly over the past 
20 - 30 years, coinciding with obesity rates reaching epidemic levels. There is 
little research into typically developing preschool (birth to 5 year-olds) child-
ren’s physical activity, with the majority of research focusing on children at 
risk of motor skill or neurological deficiencies. This review examines current 
research into young children’s development, especially motor development 
and physical activity, the effectiveness of intervention programmes for pro-
moting children’s physical development and the various methods used to as-
sess physical development. A decrease in children’s physical activity levels has 
coincided with an increase in obesity rates. Further research is needed to de-
termine culturally and contextually appropriate and effective interventions for 
preschool children. Areas for further research include preschool children’s 
physical activity, particularly in regards to movement guidelines and require-
ments for this age-group and ways to overcome potential barriers to meeting 
physical activity requirements. Young children’s physical activity and motor 
skill proficiency may be an important predictor of later-life physically active 
behaviors. Physical literacy and physical activity interventions within early 
childhood education could potentially support academic skills as well as phy- 
sical skills and behaviors. 
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1. Introduction 
Over the last 20 - 30 years, children’s activity levels have decreased significantly, 
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coinciding with obesity rates reaching epidemic levels (Gunner et al., 2005). This 
has led to an increase in the importance of health promotion and physical acti- 
vity related research for preschool children (Gunner et al., 2005; Timmons et al., 
2007; Robinson et al., 2015). Physical activity is associated with improving 
children’s motor skill proficiency (Barnett et al., 2008; Sa ̈äkslahti et al., 2004) 
and, when they grow to adolescence, young children with better motor skill pro-
ficiency have 10% - 20% higher chance of participating in vigorous physical ac-
tivity (Barnett et al., 2009), enhanced cardiovascular fitness (Barnett et al., 
2008a) and greater perceived sports competence (Barnett et al., 2008b). These 
factors all contribute to an increased likelihood of long-term participation in 
sport and exercise. Furthermore, motor skill proficiency is inversely associated 
with sedentary activity in children (Wrotniak et al., 2006), suggesting that pro-
moting young children’s physical activity levels and motor skill proficiency could 
improve later-life physical activity levels and potentially prevent obesity. 
Recent studies have found that between 4% - 10% of children aged under five 
years are not meeting physical activity guidelines that suggest engaging in 180 
minutes of physical activity a day (Goldfield et al., 2012; Hnatiuk et al., 2012). 
There is an assumption that toddlers and young children are naturally active, 
however, the vast majority of physical activity that young children engage in is 
low intensity and, therefore, children may not be meeting physical activity re-
quirements (Hnatiuk et al., 2012; Gubbels et al., 2012). Consequently, it may be 
important for physical activity guidelines, for both parents and practitioners, to 
specify the required intensity and duration of physical activity to ensure the 
benefits of improved bone properties, aerobic fitness and motor and cognitive 
skills are gained. In New Zealand, where there are currently no specific physical 
activity guidelines for preschool children, it is particularly important to develop 
appropriate and specific guidelines to support preschool children’s physical ac-
tivity. Furthermore, the links between fundamental movement skills and physi-
cal activity are less well understood and so a review in this area is warranted. 
Although there is limited research in regards to New Zealand preschool child-
ren’s physical activity and most studies are small scale and qualitative (Ste-
phenson, 1999; Lockie & Wright, 2002; Oliver & McLachlan, 2006), research and 
statistics related to childhood obesity, and the rising obesity rates in New Zeal-
and, indicate that sedentary behavior is a mitigating factor. There is recent evi-
dence from the “Growing up in New Zealand” study that two year olds are 
spending at least 1.5 hours per day in sedentary screen watching (Morton et al., 
2014). Furthermore, children living in socioeconomically deprived areas are 
more likely to engage in sedentary behaviors, such as watching two or more 
hours of television each day, and are more likely to be obese (NZ Ministry of 
Health, 2014). 
The aim of this review is to identify key issues related to physical activity and 
motor skill development in preschool children. The review includes studies that 
have investigated the following relationships: motor skills, physical activity and 
cognitive development; young children’s motor skills, fundamental movement 
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skills and later life fitness and physical activity levels; physical activity and phys-
ical literacy interventions; and the influence of the multicultural New Zealand 
context. Due to the expansive differences that exist between children of various 
ages, we have adopted the terms set out by the New Zealand Ministry of Educa-
tion (2009), which categorise young children into three overlapping groups: in-
fants for children aged up to 18 months; toddlers for children aged between one 
to three years; and young children aged between two and a half years up to 
school entry, who are also often referred to as preschool children. The term 
children will be used for those that have reached the age of school entry (five 
years old). In New Zealand, children tend to enter school on or around their 
fifth birthday, which is different to many other countries.  
2. Methods 
This exploratory literature review was conducted using the following databases: 
Medline, SportDiscus, Web of Science, Scopus, Scifinder Scholar and JSTOR. 
These databases were searched using various combinations of the key words: in-
fants; toddlers; preschool children; young children; motor skill development; 
physical activity; cognitive development; safety skills; injury rate; attachment; 
supervision; and social interaction. No restrictions on date of publication were 
used. In addition to the articles found using database searches, all pertinent ar-
ticles from the bibliographies of the articles were also reviewed. Furthermore, 
government websites such as the Ministry of Education, Ministry of Health and 
Sport New Zealand were examined for pertinent publications and reports. 
3. Motor Development 
Fine motor development is the development and control of small movement 
skills, such as reaching and grasping, while gross motor development refers to 
control over larger movement skills that tend to be less refined, such as crawling, 
standing and walking (Berk, 2005). Early views of child development were based 
on the achievement of developmental milestones, largely centred on the research 
of Gesell (1925). More recently, Mercer (1998) has suggested that there are two 
major categories of development: maturation and learning. Maturation describes 
the developmental changes that occur due to the instructions built into DNA 
(Harris & Liebert, 1992), which include changes attributed to growth. Learning 
describes the permanent changes that occur in thinking and behavior when 
children play an active role in their own development, when both perceptual and 
social incentives promote the progression of skills (Bruner, 1973). Child devel-
opment is increasingly recognised as a dynamic system, strongly influenced by a 
variety of factors, including interaction with peers, families, societies and cul-
tures (Thelen et al., 1991; Greenfield & Cocking, 2014). The dynamic perspective 
recognises that even small differences in experience or environment at a young 
age can result in dramatic differences in later behavior (Smith & Thelen, 2003).  
As dynamic perspectives of development suggest, all children develop at dif-
ferent rates and, while there is a typical order of development due to maturation 
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(Brierley, 1993), patterns or milestones may vary in children from different cul-
tures, ethnicities and communities because different opportunities in individual 
contexts also lead to the development of different physical skills or proficiencies 
(Adolph & Berger, 2005). One implication of this is that in the early years of life, 
developmental age is often deemed to be a more relevant assessment measure 
than chronological age (Foster & Hartigan, 2006), especially for children born 
pre-term or with very low or extremely low birth weight (VLBW and ELBW, re-
spectively). Therefore, some researchers report findings in terms of develop-
mental age as opposed to chronological age.  
4. Typical Development  
Although the sequence of motor development is fairly uniform, children develop 
at different rates and in different ways, influenced by factors such as environ-
ment, experience and culture, as well as genetics and growth (Berk, 2005; Thelen 
et al., 1991; Greenfield & Cocking, 2014). Both fine and gross motor develop-
ment are influenced by cephalocaudal development and proximodistal develop-
ment in the typically developing child (Berk, 2005; Adolph & Berger, 2005). 
Through these cephalocaudal and proximodistal trends, upper body control is 
achieved first, followed by arm control, and then finger control (Berk, 2005). For 
toddlers (1 - 3 years-old) development is rapid, with the most obvious changes 
occurring in language and motor skills (Colson & Dworkin, 1997). Toddlers’ 
motor development is typically characterised by the commencement of walking 
and other gross motor skills such as running, jumping and hopping (Cardon et 
al., 2011). Fine motor skills, such as writing, drawing or manipulating blocks, 
also develop and progress during the toddler period (Cardon et al., 2011).  
As children grow, their bodies become less top heavy and more streamlined, 
their perceptual and cognitive capacities grow, and building on existing motor 
skills, they learn more complex movement patterns (Berk, 2005). Children’s 
more complex motor skills are sometimes referred to as fundamental movement 
skills, and further categorised as locomotor skills and object control skills. Lo-
comotor skills involve body movement and include skills such as running, skip-
ping and jumping (Barnett et al., 2008a). Object control skills are those that in-
volve manipulation of an object, for example throwing, catching and kicking 
(Barnett et al., 2008a). Locomotor and object control skills are considered to be 
fundamental for future movement and engagement in later-life physical activity 
(Foulkes et al., 2013). Numerous studies have found relationships between mo-
tor development, fundamental movement proficiency and physical activity be-
haviors (Barnett et al., 2008a; Barnett et al., 2009; Barnett et al., 2008b; Okely et 
al., 2001; Piek et al., 2006; Ridgway et al., 2009). 
5. Associations between Physical Literacy and Physical  
Activity 
An in-depth analysis of the potential correlates with children’s physical activity 
was completed by Sallis et al. (2000). They found that a variety of variables, in-
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cluding gender, parental overweight status, physical activity preferences, inten-
tion to be active, previous physical activity and time spent outdoors, were signif-
icantly associated with children’s physical activity. Physical literacy has been de-
fined as “the motivation, confidence, physical competence, knowledge and un-
derstanding to value and take responsibility for engagement in physical activities 
for life” (Whitehead, 2010: pp. 11-12). The abundance of these associated va-
riables suggests that further research needs to incorporate a wide variety of in-
tervention methods to ensure young children have the best chance of improve-
ment in physical literacy and physical activity measures.  
Research also supports the general hypothesis that specific physical activities 
are related to specific motor control skills. Butcher and Eaton (1989) found that 
daily indoor free play of 5-year-old children, in early childhood centres, was po-
sitively related to running speed. On the other hand, they found that children 
who participated in low intensity, fine motor activities were more likely to have 
good visual motor control and balance.  
Ridgway and colleagues (2009) observed motor development in 9009 individ-
uals born in 1966, and related the age of walking with support or age of standing 
unaided with school physical education (PE) grade and self-reported sports par-
ticipation when the children were 14 years old. This comprehensive, longitudinal 
study showed that earlier motor development in infancy is associated with a 
higher school PE grade. In addition, age of walking was positively associated 
with the number of sports played and with the frequency of sports participation. 
These findings were independent of potential contributing factors such as gesta-
tional age and birth weight and body mass index at follow up. Ridgway and col-
leagues’ (2009) epidemiological study supports the findings of Barnett and col-
leagues (Barnett et al., 2008a; Barnett et al., 2008b; Barnett et al., 2009) that im-
proving motor skill proficiency at a young age may be a key strategy for im-
proving later physical activity levels and fitness. 
6. Physical Activity Guidelines for Infants, Toddlers and  
Young Children 
There are no established physical activity guidelines for children aged birth to 
five years in New Zealand, however it is suggested that children under five 
should be encouraged to “move every day” (Ministry of Health, 2012) and there 
are a set of physical activity resource documents available from Sport NZ. As 
other countries, such as Australia (Australian Government Department of 
Health and Aging, n.d.), the United Kingdom (UK; Physical Activity and Health 
alliance, 2013) and United States of America (USA; Cliff et al., 2009), utilise spe-
cific physical activity recommendations for toddlers and young children, the 
need for appropriate and specific guidelines for New Zealand’s infants and tod-
dlers is highlighted. Table 1 illustrates the similarities and differences between 
the recommendations of the aforementioned countries. 
A limitation in these guidelines is that those from the USA and UK lack spe-
cific ages and instead simply refer to infants, toddlers, preschoolers and children.  
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Table 1. Physical activity guidelines for infants and toddlers in selected western coun-
tries. 
Australia United Kingdom United States of America 
For infants (0 - 1 year)  
physical activity, particularly 
supervised floor play in safe 
environments, should be 
encouraged from birth. 
Infants should be encouraged 
to be physically active daily, 
particularly through  
floor-based play in  
safe environments. 
Infants should interact with 
parents and/or caregivers in 
daily physical activities  
dedicated to promoting  
exploration. 
Toddlers (1 - 3 years) and 
preschoolers (3 - 5 years) 
should be physically active for 
at least 3 hours every day, 
spread throughout the day. 
Children capable of walking 
unaided should be physically 
active for at least  
3 hours daily. 
Toddlers should accumulate 
at least 30 minutes of  
structured and at least 60 
minutes of unstructured 
physical activity every day. 
Children younger than 2 years 
should not spend any time 
watching television or using 
other electronic media 
(DVDs, computer etc.). For 
children between 2 - 5 years 
these activities should be 
limited to less than one hour 
per day. 
Infants and children should 
be discouraged from being 
sedentary. No sedentary  
behaviour should last for 
more than 1 hour  
(except sleep). 
Pre-schoolers should  
accumulate at least 60  
minutes of structured and at 
least 60 minutes, and up to 
several hours, of unstructured 
physical activity every day, 
and should not be sedentary 
for more than 60 minutes 
(unless asleep). 
Source: Australian  
Government Department of 
Health and Aging (no date) 
Source: Physical Activity and 
Health Alliance (no date) 
Source: National Association 
for Sport and Physical  
Education (NASPE) Active 
Start Guidelines (as cited in 
Cliff et al., 2009) 
 
Guidelines from the UK utilise specific milestones (such as walking unaided) to 
further define children, however, it is unclear up to what age this group incor-
porates.  
Studies have shown that children are often not meeting physical activity 
guidelines, with Goldfield et al. (2012) reporting that only 9% of boys and 4% of 
girls are meeting the Canadian Physical Activity Guidelines. Conversely, Hna-
tiuk et al. (2012) reported 90.5% of toddlers met current Australian physical ac-
tivity guidelines for children aged birth to five years (Australian Government 
Department of Health and Aging, n.d.). While Canada and Australia have simi-
lar guidelines in that both suggest young children should engage in 180 minutes 
of physical activity a day, the Canadian guidelines further define physical activity 
in terms of intensity level and suggest that children should accrue 60 minutes of 
moderate-to-vigorous physical activity a day, and this specifically is not being 
met. As there is an assumption that toddlers and young children are naturally 
active, it may be important for physical activity guidelines to specify the required 
intensity and duration of physical activity to ensure the benefits of improved 
bone properties, aerobic fitness and motor skills are gained. However, there is 
limited and often contradictory literature surrounding the amount of physical 
activity young children and toddlers should be doing (Timmons et al., 2007). It 
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is therefore important that further research, including both observational and 
intervention studies, is undertaken to ensure specific and achievable guidelines 
are developed, especially in the New Zealand context where, to date, there are no 
specific physical activity guidelines for children under five years old. 
7. Intervention Studies 
Early intervention is “the delivery of coordinated and comprehensive specialised 
services for children with developmental delays or those at-risk of developing 
disabilities or delays and their families from birth or point of identification until 
they enter the formal education system” (McLachlan et al., 2013). The purpose 
of such programmes is based on a hypothesis that children can reach their pre-
determined brain development potential with early support, but may also en-
hance this potential (Holt & Mikati, 2011). Most intervention studies concen-
trate on children with, or at risk of, neurological or motor deficiencies (Angu-
lo-Barroso et al., 2008; Valvano & Rapport, 2006) or as prevention programmes 
for children at risk of obesity (Bluford et al., 2007). The focus of preventing ob-
esity by early intervention is the focus of this review; issues of special education 
are important, but beyond the scope of this review. 
The effects of physical activity on young children’s motor skills and physical 
activity levels have been examined in a few intervention studies (Alpert et al., 
1990; Matvienko & Ahrabi-Fard, 2010; Reilly et al., 2006). In particular, Alpert et 
al. (1990) found that daily aerobic exercises for 30 minutes over eight weeks im-
proved agility (which was assessed with a specifically designed agility test con-
sisting of 10 motor agility items) and cardiovascular fitness in 24 three to five- 
year-old children when compared to a control group that undertook free-play in 
a playground. However, both the control and intervention groups showed an in-
crease in physical activity levels, which were assessed by observing the children 
in the playground for three 10-minute periods before and following the inter-
vention period. The increase in both groups could be explained by the assess-
ment method, which did not specifically measure the intensity, rigor, or endur-
ance of physically active play. Another explanation is that, because both groups 
were observed playing together, an increase in one group’s physically active be-
havior elicited more activity from the other group (Alpert et al., 1990). Likewise, 
a Scottish study (Reilly et al., 2006) found that a physical activity programme 
(three 30-minute sessions a week over 6 months), plus home-based health edu-
cation aimed at increasing physical activity through play, related to a significant 
improvement in 4 year-old children’s (n = 545 at baseline) gross motor skills, 
tested using the Movement Assessment Battery (Fisher et al., 2005) six months 
and then 12 months after the intervention. Both intervention studies (Alpert et 
al., 1990; Reilly et al., 2006) highlight the potential of physical activity interven-
tions to improve children’s fundamental movement skills, an improvement 
which is linked to an increase in later-life physical activity levels and participa-
tion in sports.  
Matvienko and Ahrabi-Fard (2010) examined the short and longer-term ef-
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fects of a four-week physical activity programme on jump rope, throwing, and 
shuttle runs in kindergarten and first-grade (5 - 7 year-old) children in Iowa, 
USA. The findings from this randomised control trial suggest that even with as 
little as four weeks of directed physical activity, improvements in motor skills 
can occur in school-aged children. A significant improvement in shuttle runs 
observed at the follow-up test is contradictory to other studies that show that 
cardiovascular fitness is often lost over breaks (Carrel et al., 2005). Matvienko 
and Ahrabi-Fard (2010) suggest that this difference may be due to the different 
emphasis of the intervention, which had a focus on fundamental movement skill 
acquisition as opposed to active lifestyle or cardiovascular fitness. Therefore, 
further research examining the effects of different intervention strategies may be 
required to determine the most effective methods of promoting physical activity 
and enhancing motor skill development. In addition, further research with 
younger children is implicated. 
A randomised, controlled design was used by New Zealand researcher, Pigou 
(2013), as part of an unpublished Master’s thesis. This research investigated the 
effects of a child-centered physical literacy intervention, Jumping Beans, on tod-
dlers’ (n = 90) overall development, safety skills, balance and parent supervision. 
After nine weeks of one hour physical literacy sessions, toddlers’ safety skills and 
abilities to complete agility tasks improved, although there was no difference in 
overall development measures or improvement in balance. Pigou’s study, the 
first randomised, controlled trial to examine the effects of a physical literacy in-
tervention for New Zealand toddlers, provides a foundation for further research.  
Several studies have also examined the effects of physical activity intervention 
programmes on measures of fatness in young children (Fitzgibbon et al., 2005; 
Mo-suwan et al., 1998; Moore et al., 1995). A 29-week intervention incorporat-
ing a 15-minute walk and a 20-minute aerobic dance class three times per week 
was found to reduce body mass index (BMI) gain in girls (4 - 5 years old) only 
(Mo-suwan et al., 1998). Similarly, a longitudinal study examining the effect of 
physical activity on body fatness in children aged 3 - 5 years old found that inac-
tive children of the same age were 3.8 times more likely than active children to 
have an increase in body fatness, as determined by the slope of triceps brachii 
skinfolds (Moore et al., 1995). Although there was no significant gender differ-
ence, active girls still gained 1.0 mm in their triceps brachii skinfold while active 
boys lost 0.75 mm on average. This variance between genders suggests that it is 
important to control for gender when examining the effect of an intervention on 
fatness, even in young children. 
Another longitudinal study, with a randomised, controlled design, found that 
children aged up to four years old who received a weight-control intervention 
(as opposed to a general health intervention) had reduced BMI increases at one 
and two years following the intervention period (Fitzgibbon et al., 2005). The 
weight-control intervention (Hip-Hop to Health Jr.) included a 20-minute les-
son on healthy eating or exercise and 20 minutes of physical activity, three times 
a week for 14 weeks, and was not specifically targeted at overweight children but 
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was inclusive of all children at the schools included in the study. The sample was 
predominately African-American as this group was identified as particularly at 
risk of becoming overweight or obese (Hedley et al., 2004).  
In sum, further research to identify successful, sustainable interventions for 
the promotion of physical literacy and physical activity in young children is im-
portant. In particular, further information is needed regarding the effectiveness 
of various intervention programmes, given variables such as the participants’ 
age, health status, ethnicity and gender and also factors such as context, duration 
of intervention and the assessment methods used. In this context, New Zealand 
research is particularly limited. 
8. Associations between Motor Skills and Cognitive  
Development  
Cognitive development includes a wide range of abilities and skills that are in-
volved with learning, thinking and intelligence. The areas of cognition include 
information processing, remembering, planning, reasoning, problem solving, 
categorising and creating (Berk, 2013). Cognitive development is interrelated 
with the social, cultural, emotional and physical environments in which people 
live and intricately interrelated with other domains of learning, including move- 
ment and motor development (Smith, 2013).  
The proposed relationship between motor development and cognitive devel-
opment is not a new one, with early studies by Piaget (1953) suggesting that ac-
tivity and sensorimotor experiences influence cognitive ability. Since then, sev-
eral studies have examined the association between motor skill development in 
infants, toddlers and young children and cognitive ability in later life (Burns et 
al., 2004; Bushnell & Boudreau, 1993; Williams & Holley, 2013) and neuros-
cience techniques have provided greater insights in regards to brain develop-
ment (Casey et al., 2005; Diamond, 2000). Brain imaging shows that brain re-
gions associated with primitive motor and sensory functioning mature first, fol-
lowed by brain regions associated with cognition and action (Casey et al., 2005) 
supporting the argument that basic sensory-motor skills form the foundation for 
higher-order cognitive abilities (Diamond, 2000). However, the relationship be-
tween movement and cognition is more complex and reciprocal than this expla-
nation suggests. Support for the inter-relationship between motor and cognitive 
development comes from a summary of neuroimaging studies, which found that 
mutual brain structures are used for both motor and cognitive functioning and 
suggest that when deficits in motor ability are observed, so too are reductions in 
cognitive ability and vice versa (Diamond, 2000; Wassenberg et al., 2005). 
Piek and colleagues (2008) showed that gross motor skill in children aged four 
months to four years was a significant predictor of cognitive performance when 
children reached school age (6 - 11.5 years), while fine motor skill was not. This 
finding can be explained by the proposition that achievement of certain miles-
tones creates a foundation to support the progression of more challenging skills 
(Casey et al., 2005; Diamond, 2000) and the suggestion that cognitive develop-
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ment is reciprocally entwined with movement experiences (Diamond, 2000; Was-
senberg et al., 2005). One implication is that gross motor skill acquisition in ear-
ly childhood may be a better predictor of cognitive performance at school than 
fine motor skill, suggesting the need for teachers to encourage development of 
gross motor skills in early childhood programmes. 
Gestational age at birth has been found to be a significant determinant of later 
motor and cognitive ability, with children born before 29 weeks or below 1000 g 
at the greatest risk of developmental deficiencies in later life (Piek et al., 2008). 
For this reason, much of the literature regarding the associations between motor 
skill (both fine and gross) and cognitive ability has concentrated on pre-term or 
VLBW and ELBW children (Burns et al., 2004). This suggests that while assess-
ment of gross motor skill in physical activity intervention studies may provide 
little information regarding the effectiveness of the intervention, this type of as-
sessment can provide valuable information regarding future cognitive ability. 
Furthermore, future research on motor skill and cognitive development in in-
fancy potentially needs to control for gestational age and/or birth weight.  
Research supports a link between early movement and later cognitive learn-
ing. Infants, toddlers and young children who have increased opportunities to 
move and to improve motor skills may be more likely to develop greater cogni-
tive and academic skills, than those who experience limited opportunities for 
physical activity.  
9. The New Zealand Context  
Most New Zealand research regarding young children’s physical activity relates 
to addressing obesity issues. In 2014, about 31% of New Zealand children be-
tween 2 - 14 years old were classified as either overweight (21%) or obese (10%) 
(Ministry of Health, 2014). Contributing factors include poverty, housing condi-
tions, food security, and the cost of healthy food. Māori children and children 
from the Pacific Islands are more likely to be obese; 17% of Māori children and 
23% of Pacific Island children were identified as obese in 2012 (Ministry of 
Health, 2014). Children living in socioeconomically deprived areas (65% of 
Māori and 78% of Pacific Island people live in socioeconomically deprived 
neighbourhoods) are more likely to be obese and tend to engage in sedentary 
behaviors more often (Ministry of Health, 2014).  
The Ministry of Health Clinical Trials Research Unit (Ministry of Health, 
2009) recommends interventions that gradually increase an (obese) child’s daily 
physical activity until the child is able to regularly engage in moderate to vigor-
ous intensity physical activity for at least 60 minutes per day. One such interven-
tion is the Green Prescription Active Families (GRxAF) programme, which is 
designed to increase physical activity in 5 - 18 year-old children and their fami-
lies. GRxAF offers positive ways to address some of the issues related to seden-
tary behavior and obesity (Wood & Johnson, 2013).  
A more recent intervention, the New Zealand government’s Childhood Obes-
ity Plan (Ministry of Health, 2015) is designed to offer targeted interventions for 
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those who are obese, increase support for people at risk of becoming obese and 
to offer a broad approach to support healthier lifestyles for all New Zealanders. 
The plan supports better collaboration between existing initiatives across gov-
ernment agencies, the private sector, communities, schools, families and whānau 
(family) (Ministry of Health, 2015). Physical activity is one focus of the Child-
hood Obesity Plan, which also targets diet and environmental factors. Physical 
activity initiatives for children over the age of five include a number of sports 
and education programmes and a teacher training initiative, mostly to be deli-
vered through schools (Ministry of Health, 2015). There is less focus on pre-
school children, with physical activity initiatives in the form of family focused 
initiatives and a plan to introduce physical activity guidelines for preschool 
children. Presently, in New Zealand, access to services aimed at encouraging 
physical activity are limited, particularly for preschool children, as is research 
that evaluates the effectiveness of such intervention programmes. Research 
needs to focus on preschool children and to examine the impact of early inter-
vention. 
Anderson et al. (2015) investigated the effectiveness of various interventions 
offered to 290 obese and overweight children and adolescents (3 - 16 years) in 
New Zealand. Interventions included: medical follow-up by a paediatrician at 
regular intervals; medical follow-up by a paediatrician and dietitian input at reg-
ular intervals; medical follow-up, dietitian and GRxAF input; and a multidiscip-
linary intervention programme. Irrespective of the type of intervention pro-
vided, there were consistent reductions in BMI SDS (body mass index standard 
deviation score) over time. The extent of BMI SDS reduction was significantly 
affected by the participant’s age at entry, suggesting that younger children may 
benefit more from interventions than their older peers. Interventions to help 
obese and overweight children lose weight can make a positive difference; how-
ever, further research is needed to thoroughly evaluate the effectiveness of inter-
vention programmes in the New Zealand context (Anderson et al., 2015). Re-
search that investigates physical activity interventions for general populations of 
New Zealand preschoolers, rather than exclusively focusing on children who are 
overweight, is scarce.  
10. Physical Activity in Early Education Settings   
In New Zealand, the average number of hours preschool children spend in early 
education settings has increased from 16.1 hours per week in 2004 to 21.7 hours 
per week in 2013 (Ministry of Education, 2014). The international and New 
Zealand literature suggests that, during their time in early education settings, 
infants, toddlers and young children may not engage in the physical activity they 
need (Sugiyama et al., 2012; Oliver et al., 2007). Numerous factors, including 
opportunities to be active, types of play equipment, environment and space, the 
regulatory environment, and teachers’ perceptions and knowledge of physical 
activity, contribute to young children’s levels of physical activity in early educa-
tion settings (Coleman & Dyment, 2013; Hesketh et al., 2015).  
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In New Zealand early education centres, the regulatory environment re- 
presents minimum standards that are interpreted by various centres via philos-
ophy, culture and community (McLachlan, 2015). Implementation of physical 
activity opportunities tends to rely on teacher knowledge within a diversity of 
services and in a context lacking in research-based information regarding pre-
school children’s physical activity (McLachlan, 2015). Oliver et al. (2007) identi-
fied that, in New Zealand early education centres, prioritisation of academic 
learning over physical activity, a general culture shift towards inactivity and se-
dentary pursuits, centre policies, limited initial teacher education and in service 
professional learning, confidence and support, and scheduled or limited time 
outdoors are barriers to young children’s physical activity. Likewise, Australian 
research found that, although most teachers recognise the importance of young 
children’s physical activity, numerous factors limit physical activity in early 
education settings, including lack of specialised teacher training and knowledge, 
policies and procedures, safety concerns, and teacher-child ratios (Coleman & 
Dyment, 2013).  
In an American study, Hesketh et al. (2015) examined 203 teachers’ beliefs 
and perceptions about infants’ and toddlers’ physical activity. Most of the teach-
ers believed that they played an important role in promoting toddlers’ physical 
activity, however, most teachers lacked knowledge about young children’s phys-
ical activity requirements and most believed that toddlers required just a short 
amount of daily physical activity (below the recommended guidelines). Both 
these studies draw attention to the need for specialised teacher education in the 
domain of young children’s physical activity. Hesketh et al. (2015) highlight the 
possibilities of early education settings as plausible and potentially successful 
settings for physical activity interventions that offer physical activity pro-
grammes for young children and simultaneously increase teachers’ physical ac-
tivity knowledge.  
11. Conclusion 
There is a wealth of studies on the development of children’s motor skills and 
physical activity; studies which show correlations between, on the one hand, 
motor skills and physical activity in the early years and, on the other hand, cog-
nitive abilities, physical activity, bodymass index and motor skills in later years. 
Nonetheless, there are large gaps in the research, particularly where studies have 
implied an abundance of associated variables, for example, with gender-specific 
outcomes, that may not have been accounted for or where there are variations in 
findings. In particular, there is a dearth of research in the multicultural New 
Zealand-specific conditions, specifically for preschool children. The available li-
terature suggests planning for physical activity needs to start from an early age 
and policies and guidelines need to be in place for the benefits of parents and 
educators; at present only a handful of countries have guidelines for physical ac-
tivity in pre-school children. While it seems that physical literacy interventions 
can promote motor skill competence, physical activity levels and related positive 
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health outcomes, more research is needed to thoroughly evaluate interventions 
that work for preschool children. 
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